Molecular mechanism of Mitomycin C-dependent caspase-8 regulation: implications for apoptosis and synergism with interferon-alpha signalling.
Caspase-8 is frequently mutated or silenced in several tumors including hepatocellular carcinomas (HCC) thereby potentially contributing to chemoresistance. The aim of our present study was to evaluate if chemotherapeutic drugs may mediate their effects through up-regulation of caspase-8 gene transcription. Huh7 hepatoma cells were transfected with a caspase-8 promoter construct fused to a luciferase reporter gene followed by stimulation with a subset of different chemotherapeutic drugs. Several drugs slightly induced caspase-8 promoter activity. However, strong caspase-8 promoter induction was found after Mitomycin C (MMC) treatment and this correlated with an increase in endogenous caspase-8 mRNA expression. Further molecular analysis demonstrated that MMC controls caspase-8 transcription via a c-jun/AP1 site located in the promoter in close proximity to the transcription start site. Inactivation of this c-jun/AP1 site using a dominant-negative c-jun adenovirus or site-directed mutagenesis inhibited MMC-dependent promoter induction. MMC treatment resulted in higher caspase-8 enzymatic activity and apoptosis and could be synergistically enhanced by co-stimulation with interferon-alpha (IFNalpha) via independent transcriptional mechanisms. In summary MMC controls caspase-8 expression via a c-jun/AP1 element in its promoter region. MMC-induced up-regulation of caspase-8 triggers apoptosis in target cells which can be further enhanced by IFNalpha. Therefore these findings also provide a potential new therapeutic approach to treat cancer cells.